Effects of ventromedial hypothalamic stimulation on glucose transport system in rat tissues.
Electrical stimulation of the ventromedial hypothalamus (VMH) increased the rate constant of glucose uptake in rat heart and brown adipose tissue (BAT), as measured in vivo by the 2-deoxy-D-[3H]glucose method. The increase in glucose uptake in BAT was abolished by local sympathetic denervation. To analyze the mechanism of this hypothalamic modulation, the effects of VMH stimulation and insulin treatment on the number and dissociation constant (Kd) of glucose transporters in the plasma and microsomal membranes were examined by means of [3H]cytochalasin B binding. VMH stimulation did not alter either the number or Kd value of glucose transporters in plasma and microsomal membranes prepared from heart and BAT, whereas insulin treatment increased the number of glucose transporters in the plasma membranes and decreased those in the microsomal membranes. D-Glucose transport activity was also measured with the same plasma membrane vesicles. An apparent functional activity of transporters was detected to be increased in the heart and BAT plasma membranes after VMH stimulation but not after insulin treatment. These results suggest that VMH stimulation enhances glucose utilization in heart and BAT via sympathetic innervation and that the mechanism by which VMH stimulation increases tissue glucose uptake is different from that of insulin, possibly causing an activation of glucose transporters present in the plasma membrane.